14-MAR-2006 15:45 



PAE FAY DZIEWIOR HENTRICH 



+4973164946 S.B9 



(19) 




Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(11) 



IIII 

EP 1 108 396 A2 



(12) 



(43) Date of publication: 

20.06.2001 Bulletin 2001/25 

(21) Application number. 00650214.8 

(22) Date of filing: 15.12.2000 



EUROPEAN PATENT APPLICATION 

(51) mtci7: A61C 8/00, A61B 17/86 



(64) Designated Contracting States; 

AT BE CH CY DE OK ES R FR GB GR IE IT LI LU 
MCNLPTSETR 
Designated Extension States; 
AL LT LV MK RO SI 

(30) Priority: 17.1211999 US 466061 

(71 ) Applicant: Nobel Blocare AB (publ) 
402 26 Gfiteborg (SE) 



(72) Inventors: 

• Kvarnstrom, Bjarne 
Huntington Reach. CA 92648 (US) 

• Upka.scott 
Peru. IL 61354 (US) 

• Luft, Michael 
Princeton, 1161356 (US) 

(74) Representative: Olsaon. Gunnar 
Nobel Blocare AB (publ), 
Box 5190 

402 26 Goteborg (SE) 



(54) Bone implant 

(57) An implant for providing an anchor in bone tis- 
sue. A retention portion for implanting Into the bone tis- 
sue includes at least one retention member for retaining 
the implant In a prepr epared hole in the bone tissue and 
includes an insertion end. An abutment portion extends 
from the retention portion opposite the insertion end and 
has a larger diameter than the retention portion. The 



abutment portion is for passing through soft tissue one 
the bone tissue. A stop portion extends from the abut- 
ment portion for contacting a member attached to the 
implant. An attachment groove includes an attachment 
surface for attaching at least one membor connected to 
another structure. A top portion has a diameter greater 
than the attachment groove. 
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Description 

FIELD OF THE INVENTIQN 

(0001] The present invention relates to an implant tor 
being anchored in a hole formed in bono. 

BACKGROUND OF THE INVENTION 

[0002] In certain situations , it may be desirable to Biter 
the position of skeletal elements, including teeth, of pa- 
tients. The position ol certain aspects of a skeleton in 
undesired locations can result from binh defects, inju- 
ries, or other actions. Frequently, perception of mis- 
placement of skeletal elements results irom vanity, in 
other words, cosmetic surgery can include movement 
of skeletal and/or dental elements. 
[0003] To move a bone, portion of a bone, tooth, or 
other portion of a patient s body often requires applica- 
tion oHOice to the pody portion to bo moved over a pe- 
riod of time. For example, there may be a tendency (or 
a skeletal part or tooth, for example, to move back to Its 
original location. Also, it may mot be desired or possible 
to move a skclotal or dental part quickly. For example, 
repositioning of teeth in orthodontic applications typical- 
ly requires a long period of time. 

SUMMARY OF THE INVENTION 

fOOG4j In view of the above, the present invention pro- 
. vides an implant for providing an anchor In bone tissue. 
A retention portion tor implanting into the bone tissue 
includes at least one retention member for retaining the 
implant in a preprepared hole in the bone tissue. The 
retention portion includes an insertion end. An abutment 
portion extends from the retention portion opposite the 
insertion end and has a larger diameter than the reten- 
tion portion. The abutment portion is forpassing through 
soft tissue on the bone tissue. A stop portion extends 
Irom the abutment portion tor contacting a member at- 
tached to the implant. An attachment groove includes 
an attachment surface for attaching at least one mem- 
ber connected to another structure. A top portion has a 
diameter greater than the attachment groove. 
[0005] Still other objects and advantages of tho 
present invention will become readily apparent by those 
skilled in the art from the following detailed description, 
wherein it is shown and described only the preferred em- 
bodiments of the invention, simply by way of illustration 
of tho best mode contemplated of carrying out the in- 
vention. As will be realized, the invention is capable of 
other and different embodiments, and its 60VCral details 
are capable of modifications in various obvious re- 
spects, without departing from the invention. According- 
ly, the drawings and description are to be regarded a* 
illustrative in nature and not as restrictive. 



BRIEF DESCRIPTION OF THE DRAWINGS 

(0008] The abovo-mentioned objects and advantages 
of the present invention will be more clearly understood 
5 when considered in conjunction with the accompanying 
• drawings, in which: 

. Fig. 1 represents a side view of an impiAnt accord- 
ing to ono embodiment of the present Invention; 
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Fig. 2 represents a perspective view of the embod- 
iment illustrated in Fig. 1; 

Fig 3 represents another side view of the embodi- 
ment illustrated in Figs, i and 2: 

Fig. 4 represents a further side view of tho embod- 
iment illustrated in Figs. 1-3: 

Fig. 5 represents ono example of a dental applica- 
' tion of an embodiment of an implant according to 
the present invention; and 

Fig. 6 represents a eido partial cut-away view of an- 
other example of a dental application of an embod- 
iment of an Implant according to the present inven- 
tion. 

DETAILEO DESCRIPTION OF THE INVENTION 

[0007] As described above, it Is often necessary or 
desirable to reposition elements of a patient's skeleton, 
including teeth or other structures in the mouth. Often, 
the repositioning includes application of force over a pe- 
riod of time to the element to be repositioned. The ele- 
ment typically resists the repositioning, and tends to re- 
main or return to its original position. 
[00OB] The present invention provides an implant for 
anchoring in a hole in bone and for providing a structure 
that can serve as a point for application of force to the 
skeletal or denial element to be repositioned The 
presem invention is especially useful in orthodontic ap- 
plications. However, the present invention may find use- 
fulness in other applications as well. 
[0009] Fig. 1 Illustrates one example of an embodi- 
ment of an Implant 1 according to the present invention. 
An implant according to the present invention includes 
a retention portion 3 for implanting into bone tissue. Ac- 
cordingly, the present invention is actually implanted in- 
to a hole formed in bone tissue. The retention portion 
helps to lock the implant into the bone and helps to pre- 
vent the implant from coming loose under a load that 
could be applied to the Implant during repositioning of 
one or more skeletal or dental structures. 
[0010] Typically, the retention portion has a cylindrical 
cross-section. However the retention ponion may have 
any desired cross-secrional Bhape. Also, the retention 
: portion may have any desired length and diameter. The 
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specific application of an implant according to the inven- 
tion may serve as one factor in determining the length 
and diameter of the retention part. Along these lines, the 
amount of spafee available for the implant and the. 
amount of force that is to be applied to the skeletal or 
dental part to be moved may bo factors that are consid- 
ered in determining me length and diameter of the re- 
tention ponion of an implant according to the present 
invention. 

[0011] An insertion end 4 of the retention portion is 
first inserted into a hole in bone tissue, The retention 
ponion of an implant according to the present invention 
includes at least one reienlion member for retaining the 
implant in a preprepared hole in bone tissue. The at least 
one retention member could include a threaded portion 
5 such as the embodiment illustrated in Fig. 1 . Other 
embodiments. of me present invention could include a 
plurality of grooves and ridges having a shape similar to 
a thread, such as the thread illustrated in Fig. 1. Mow- 
ever, such grooves and ridges are parallel to each other. 
On the other hand, a thread actually includes only a sin- 
gle continuous groove and ridge. 
[001 2 J Other embodiments of an implant according to 
the present invention can include other retention ele- 
ments in addition to or in place of a threaded portion or 
grooves. Along these lines, the retention portion can In- 
clude a blasted or embossed surface. Such surfaces are 
not smooth and can serve to help to retain the implant 
in bone tissue Ihrough friction, as the threads or grooves 
described above. 

[0013) Whether the retention portion includes 
grooves.. a threaded portion, a contoured surface and/ 
or other structures, the surface typically has qualities 
that result in osseointegration of the implant. Typically. 
6uch surfaces include small bumps, various contours, 
other surface features, and/or passages in and/or 
through the implant that help to retain the implant in the 
bone as the bone grows to fill in any spaces between 
the implant and the bone tissue. Those of ordinary sKlll 
in the art could determine the nature of a surface or other 
features that will result in osseointegration of an implant 
according to the present invention. 
[0014] The retention ponion ol an implant according 
to the present invention may also include at least one 
antirotational feature to help prevent rotation of the im- 
plant in the bone tissue. The antirotational feature can 
include semi-lunar grooves 7. as in the embodiment 
shown in Figs. 1-4, Typically, the at least one anti-rota- 
tional feature may be arranged on all or a portion ol the 
retention portion of the implant. In some embodiments, 
the at least one anti-rotational loature may be arranged 

. in the vicinity of the insertion end of the implant. 
[001S] Extending from the retention portion; an im- 
plant according to the present Invention may include an 
abutment portion, or trans-epithelial cuff. Along these 
lines, the embodiment illustrated in Fig. 1 includes abut- 
ment portion 9. The aoutment portion 9 is lor extending 
through soft tissue overlying bone tissue when the ihi- 



^antis installed in a patient. In a dental application, the 
abutment portion may extend through gingival tissue. 
The abutment portion helps to provide a seAl with the 
• tissue it extends through to help prevent any organisms 
5 or substances from migrating to the underlying bone. As 
such, tho abutment portion can help to prevent intecrion 
: and/or other problems associated with anything enter- 
ing the passage that the implant is inserted into. 
[0016] Typically, the abutment portion has a diameter 
»o wider than the retention portion. Similar to the retention 
. portioh.-the. abutment portion typically has a cylindrical, 
cross-section. However, the abutment portion may have 
any other desired oross-sect»onal shape. The abutment 
portion could be conically shaped, tapering away from 
is the retention portion. 

[0017] Also, the abutment portion may have any de- 
sired length and diameter. As with the retention portion, 
me abutment portion may may have any desired length 
. "and diameter. The specific application of an implant ac- 
cording to the invention may serve as one (actor in de- 
termining the length and diameter of the abutmont part. 
Along these lines, the amount of space available for the 
implant and thickness of the tissue that the abutment 
portion is to extond through may be factors that are con- 
"sidered in determining the length and diameter of the 
. abutment portion of an implant according to the present 
invention. 

[0018] As stated above, the abutment portion lypically 
has a diameter greater than the retention portion In hav- 

30 jng a diameter greater than the retention portion, the 
junction between the abutmont portion and the retention 
portion may act as a stabilizing feature because the di- 
ameter is greater than the retention portion. The greater 
diameter of me abutment portion as compared to the 

35 retention portion may also act as a positive stop to pre- 
vent the implant from penetrating too deeply into the 
bone tissue. 

[0019] In the vicinity of the junction of the abutment 
portion and the retention portion, the abutment portion 

jo. . may include a beveled portion 1 1 , as in tho embodiment 
shown in Figs. 1-4. The beveled portion may facilitate 
insertion ol the implant into the soft tissue. 
[0020] Extending Irom tho abutment portion opposite 
the retention portion may be a stop portion. The stop 
portion may serve as a stop or platform for a component 
or instrument attached, temporarily or permanently to 
the implant. The stop portion thus acts to prevent an in- 
strument or component from sliding down tho implant 
onto the abutment portion. 

so [0021] Tho stop portion may include a surface inclined 
toward the longitudinal axis of the implant. Along those 
linos, the stop portion may include a bcvoicd surface 13 
on tho abutment portion opposite tho rotention portion 
as In the embodiment shown in Figs. 1 -4. The stop por- 

35 tion can alternatively include a surface perpendicular to 
the longitudinal axis of the implant. 
. : [0022] The stop portion may also include an extended 
portion 1 5 have a reduced diameter as compared to tho 
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abutment portion. The extended ponion may include At 
least anlirotational feature for helping to prevent the ro- 
tation of a component or instrument attached to the im- 
plant. The at least one anti-rotational feature may in- 
clude at least one planar eurtace on tho stop portion. 
[0023] An attachment groove may be extend Irom the 
stop portion or stop portion extension. The embodiment 
illustrated in Figs. 1-4 includes attachment groove 17.. 
The attachment groove can provide a structure on the 
implant lor attachment of at least one member connect- 
ed to another structure. For example, in a dental appli- 
cation, at least one wire, spring and/or rubber band may 
' be attached to the attachment groove. In the dental con- 
text or other application, the at least one wire attached 
to one or more teeth or skeletal structure to be reposi- 
tioned or to a structure attached to the at least one tooth 
or skeletal structure. Along these lines, in a dental ap- 
plication, the rubber band, spring or wire could be at- 
tached to a toolh or to a band or other member attached 
to a tooth. 

{0024] As shown in Figs 1-4. the attachment groove 
has a reduced diameter with respect to the abutment 
portion. The attachment groove may also have a re- 
duced diameter with rospcel to the stop portion and/or 
stop portion extension. Tho attachment groove may 
have any desired length or diameter as long as the di- 
ameter is less than the diameter of the abutment portion. 
One facior that may control the length of the attachment 
groove is the number of wires, springs, and/or rubber 
bands to be attached to the implani. More wires, springs, 
and/or rubber bands may require a longer attachment 
groove. 

[0025] To facilitate retention of any wire, spring, rub- 
ber band jand/or other securing structure attached to the 
implani, the attachment groove may include at least one 
retention feature. The at least one retention feature may 
include at least one hole or other arui-rotationai geom- 
etry Ihrough tho implant in the attachment groove, at 
least one planar surface, and/or other retention feature. 
[0026] The embodiment illustrated in Fig. 1 -4 includes 
a pair of passages 18 through the implant. It the implant 
includes such passages, the implant could include only 
one passage. Such passages could be tormod tnrough 
. . the implant in any desired. configuration. According to 
one example, the passage(s) pass through the longitu- 
dinal axis or me implant and are perpendicular thereto. 
[0027] Extending Irom the attachment groove oppo- 
site me stop portion or stop portion extension typically 
is a lop portion. The embodiment depicted in Figs. 1 *A 
includes top portion 1 9. Top portion 19 has a diameter 
grea t cr than the diameter of attachment groove 17. The 
greater diameter of the top portion helps to rotain any 
wire(s), spring(s) and/or rubber oand(S) attached to tho 
attachment groove. With this in mind, the top portion 
may. have any desired diameter. The lop portion may 
also have any desired length. 

[0028] Another structure or tool may be attached to 
the implant over at least the lop portion of the implant. 



The lop portion may include at least one ami-rotational 
. feature 10 help prevent rotation of another structure or 
tool attached to ihe implant. The anti-rotational feature 
may be provided on the exterior of the top portion, Ac- 

5 cording to such embodiments, the at leaBt one anti-ro- 
tational feature may include at least one planar surface 
on the side of the top portion. Along these lines, the em- 
bodiment shown in Figs. 1-4 includes four planar sur- 
faces 21 on the side of the top portion. 

io (0029] Alternatively or additionally, the at least anti- 
rotalional feature may be internal to the implant. In such 
embodiments, the at least one anti-rotational feature 
, may- include a passage that extends into the Implani 
from the surface of the implant. The at least one ami- 

>-« rotational feature may extend into the implant a distance 
greater tnan the thickness or the top portion, 
[0030] To provide anti-rolailonal capacity, the anti-ro- 
latlonal passage has a non-circular cross -sectional 
ishape, Along these lines, the passage could have a hex- 

20 agonal or square cross-sectional shape. 01 course, the 
passage could have any cross-sectional shape that per- 
mils the passage to prevent rotation of a portion of a 

• component inserted therein . 

[<fo31] An implant according to the present invention 

*5 typically is made of a biocompatible material. Along 
these lines, typically, an implant according to the present 
invention is made of titanium. Of course, an implant ac* 
cording to the present invention may be made of any 
desired suitable material. 

30 [0032] As stated above the preseni invention is par- 
ticularly useful in dental applications. Figs. 5 and 6 Illus- 
trates two different examples of use of an implant ac- 
cording to the present invention in dental applications. 
Along these lines, Fig. 5 illustrates an implant 23 accord- 

3s ing to tho present invention implanted Into the soft palate 
24 of the roof of a patient's mouth. The present invention 
may be utilized in animals and people. 
[0033] In Fig. 5, two wires 25 are attached to the im- 
plant 23 . Each wire 25 Is attached to a band 27 attached 

40 to a looth. In such an application, the implant according 
to the present Invention could be utilized to apply lorce 
to the teeth 29 to alter the position of ihe teeth. 
[0034) Fig. 6 illustrates an implant 3 1 according to the 

• , • present invention implanted in a jawbone 33 of a patient. 
43 Fig. 6 illustrates the retention portion Inserted into the 

bone tissue and the abutment portion extending through 
the soft tissue 35 overlying the bone tissue. In the ap- 
plication represented in Fig. 6, a band 37 has been al- 
.. tached to a tooth 39 whose position it to be altered. The 
50 band 37 ha6 been interconnected to the implant 3 1 with 
a wire 41. 

[0035] The foregoing description of the invention illus- 
trates and describes the present invention. Additionally, 
the disclosure shows and describes only the preferred 
55 fembbdimente of the invention, but as aforementioned, 
it is to be understood that the invention is capable of use 
in various other comblnaiione. modifications, and envi- 
ronments and is capable of changes or modifications 
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within the scope ol the inventive concept as expressed 
herein, commensurate with the above teachings, and/ 
qr.ihe skill or knowledge of rhe relevant art. The embod- 
iments, described hereinabove are further Intended to 
explain best modes known of practicing the invention 
and to enable others skilled in the art to utiii2e the in- 
vention in such, or other, embodiments and with the var- 
ious modifications required by the particular applica- 
tions or uses of the invention. Accordingly, the descrip- 
tion is not intended Lo limit the invention to the form dis- 
closed herein. Also, it is intended that the appended 
claims be construed to include alternative embodi- 
ments. 



Claims 



1 . An implant for providing, an anchor in bone tissue, 
tne implant comprising: 

a retention portion for Implanting into the bone 
tissue, the retention portion including at least 
one retention member for retaining the implant 
in a prepropared hole in the bone tissue and 
including an insertion end; 
an abutment portion extending from the reten- 
tion portion opposite the insertion end and hav- 
ing a larger diameter than the retention portion, 
the abutment portion for passing through soft 
tissue one the bone tissue; 
a stop portion extending from (he abutment por- 
tion for contacting a member attached to the im- 
plant; 

an attachment groove including an attachment 
surface for attaching at least one member con- 
nected to another structure; and 
a top portion having a diameter greater than the 
attachment groove. 

2. The implant according to claim 1. wherein the at 
least one retention member comprises a screw 
thread. 

3. The Implant according to claim 1. wherein the at 
least one retention member comprises a plurality of 
retention grooves. 

4. The implant according to claim ^ t wherein the at 
least one retention member comprises a blasted or 
embossed surface. 

5. Tho implant according to claim 1, further compris: 
mg: 

at least one ami- rotational feature on the re- 
tention portion. 

6. The implant according to claim 6. wherein the at 
least one anil-rotational feature is provided in the 



vicinity of the insertion end. 

7. The implant according to claim 5. wherein the at 
./ least one anti-rotational feature comprises at least 

one semi-lunar groove. 

8. The implant according to claim t . wherein the abut- 
ment portion forms a seal with the soft tissue. 

9. The Implant according to claim 1 , wherein the larger 
' diameter of the abutment portion as compared to 

the retention portion acts as a stop to prevent pen- 
etration of the implant too deeply into the bone tis- 

..■■'sue. 

10. The implant according to claim 1 . wherein Iho stop 
portion comprises a beveled surface extending 
from the abutment portion. 

11. The implant according to claim 1, wherein the stop 
portion comprises a Shelf perpendicular to the lon- 
gitudinal axis of the implant on the abutment por- 
tion. 



is. -via. • Thi implant according to claim 1. wherein the at- 
tachment groove Is for receiving at least one of rub- 
ber bands, wires, and springs. 
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13. The implant according to claim 1 2. wherein the rub- 
ber bands, wires or springs are attached directly or 
indirectly to at least one tooth. 

14. The implant according to claim 1. further compris- 
ing: 

at least one hole through the implant in the at- 
tachment groove. 

15. The Implant according to claim 1, further compris- 
ing: 

at least one anti-rotational feature on in© 
groove. 

16. The implant according to claim 15, wherein tho at- 
- tachment groove has a circular cross-section and 

the at least one anti-rotational feature comprises at 
least one flat surface on the groove. 

17. The implant according to claim 15, wherein the at 
least one anti-rotational feature comprises at least 
one hole or surface for rotational lock of a wire and/ 
or spring attached to the implant. 

18. The implant according to claim 1 . further compris- 
ing: 

at least one ant-rotational feature on the top 
portion 'or preventing rotation of a component at- 
tached to the implant. 
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19. ThQ implant according to claim 18, wherein mo At 
least one anti-rotational feature comprises a plural- 
ity of flat surfaces ,pn the top portion. 

20. The implant according to claim 1 , wherein the top. * 
portion prevents a wire, spring, or rubber band at- 
tached to the attachment groove from slipping off of 
the implant. 

21. The implant according to claim 1B. wherein the at 
least one anii-rotational feature is provided on an 
exterior surface of the lop portion. 

. 22.. The implant according to claim 18. further comprls- 

" • ingV • 

an internal passage in the implant, wherein 
the at least ono anti-rotational feature Is provided 
an a surface of the Internal passage. 

23. The implant according to claim 1 . wherein the sur- 
face of the retention part permits osseointegration 
of the implant with the bone tissue. 

24. The implant according to claim 1 , wherein the other 
structure thai the at least one attachment member « 
is connected to includes at least on© tooth. 

25. The implant according to claim 1 , wherein the other 
structure that the at Iea6t one attachment member 
is connected to includes a band attached to at least a? 
one tooth. 
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